Lactobacillus species are non-spore-forming, gram-positive bacteria and lactic acid producing bacteria (LAPB) that naturally inhabit the human and animal gastrointestinal and mouth organs. The aim of this review was to evaluate the new progress regarding the use of Lactobacillus species as live delivery vectors, prevention, and treatment of pathogenic and metabolic diseases. Lactobacillus strains of probiotics have been extensively studied and have confirmed that they can absolutely improve performance as live delivery vectors, a treatment option of various diseases such as: Hemorrhagic cecal coccidiosis in young poultry, hypertension, avian flu, obesity, diabetes, Derzsy's disease or parvovirus infection, human immunodeficiency virus infections, irritable bowel syndrome, gastrointestinal disorders, Fungal infections, vaginal eubiosis, fish and shellfish species diseases. We give you an idea about that Lactobacillus species have been proficient in preventing and treating both disorders in animal models and some are used for clinical trials. We present the most current studies on the use of Lactobacillus strains that had an impact on an effective immune response to a specific antigen because a variety of antigens have been expressed. Therefore Lactobacillus strains can be considered as good candidates because of its potential for diseases treatment and vaccine development as heterologous protein secretion to date.
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Introduction
Lactic acid bacteria (LAB) are gram-positive bacteria and nonpathogenic. They are considered to be generally regarded as safe (GRAS) organisms [1] [2] and daily ingested by humans playing significant roles as health-promoting probiotics which is the most important point, to improve general health and protect from different kinds of illness [3] [4] [5] [6] . Also they are used for production of food and feed throughout the world [7] [8] [9] [10] [11] because of their wide use in the food industry for the production and the preservation of fermented products such as whole-grain sourdough bread or sourdough fermentation [12] [13]. Daily consumption of dairy yogurt having Lactobacillus paracasei, and heat-treated Lactobacillus plantarum possibly is successful alternative to improve immune function by enhancing IFN-γ concentration and NK cell function [14] . Probiotics can also survive on non-dairy foods under ambient storage conditions [15] .
Recent studies present that Lactobacillus species have been used as Probiotics for the prevention or treatment of a range of diseases associated with diarrhea [16] [17] [18] . Lactobacillus plantarum assimilates cholesterol and modulates ABCA1, CD36, NPC1L1 and SCARB1 in vitro [19] , immune function [20] , inflammatory bowel disease [21] [22] [23] , and respiratory viral infection [24] . In addition, probiotic bacteria in the Lactobacillus genera are capable to have therapeutic effects in the patients of psychological disorders, such as depression, anxiety, and memory [25] [26] [27] .
The move towards for controlling the immune hyper-response in today's situation for the most part appoints the natural ways which assist the body to uphold the immune homeostasis and do not cause any side effects [28] , such as use of probiotics in the company of combination of a non-digestible food ingredient that promotes the growth of beneficial microorganisms in the intestines.
Quite a lot of research projects have used Lactobacillus strains as vectors including our laboratory (Jilin Provincial Engineering Research Center of Animal Probiotics) and other probiotics research projects in the world [29] - [35] . In addition Lactobacillus strains are well thought-out to be competent candidates for delivery systems of heterologous proteins and for the development of novel, safe production [36] .
In this review, we evaluate the new progress regarding the use of Lactobacillus strains as live delivery vectors. An assortment of molecular tools has been developed to professionally express therapeutic molecules and antigens at different cellular localizations. We report systems developed to use Lactobacillus strains as a live vaccine, treatments and the effects of such an antigen presentation cillus Strain, probiotic dosage, and treatment or vaccination outcomes. If the study data were unclear, such as if only abstract available but full text not easy to get to or if the outcome not saying anything on how long lasting immunity induced by the recombinant Lactobacillus strains we attempted to contact the corresponding author to obtain further information in detail.
Effectiveness Analysis
Treatment and vaccination outcomes were the major variables used to confirm currently the efficacy of Lactobacillus strains as probiotics in the treatment and vaccination of difference diseases.
Results
In the initial search we read about 182 articles about, Lactic acid bacteria were reviewed. But, no more than 168 Studies involving Lactobacillus species met the selection criteria since some data were unclear, incomplete, or too old to be included in this review.
Lactobacillus Strains as Health Promoting Probiotics
Lactobacillus species are non-spore-forming Gram-positive bacteria and lactic acid producing bacteria (LAPB) that naturally inhabits the human and animal gastrointestinal and mouth organs [37] [42] . Lactobacillus species have met the criteria necessary to consider them as probiotics and they also have nutritional and therapeutic effects, regarded as probiotics because they are able to survive and thrive throughout the gastrointestinal conditions and present their beneficial effects. It is therefore important to understand their mechanisms of action in order for them to be used both prophylactic and as treatment options for different diseases [41] [42] [43] . Lactobacillus species are an important part of normal intestinal microbiota of various mammalian species and is also the best characterized and widely commercialized probiotic because they provide an affordable means for prevention and treatment of various infectious, allergic and inflammatory conditions as demonstrated in numerous animal and human studies [44] [45] . The in vitro study by [46] about comparing Antibacterial activity of Lactobacillus plantarum Strains (Os13 and Kor14) showed strong antimicrobial activities against a wide range of potential pathogens especially L. monocytogenes since were active against potential pathogens and each Lactobacillus plantarum strains produced broad spectrum of antimicrobial agents. However, it is known that the health-promoting properties of Lactobacillus strains probiotics change extensively in response to their culture conditions. This is because may results in profound variability in probiotic functionality even when the strain remains unchanged, such as the IL-10 and IL-12 modulatory activity of L. plantarum 
Management of Gastrointestinal Disorders
In probiotic aspects, Lactobacillus species confirmed helpful roles in the commencement of the gut mucosal immune system [47] proved the performance and nutrient digestibility of pigs [43] . Also Lactobacillus reuteri I5007 strain modulated intestinal host defense peptides (HDP) expression and improved the gut health of neonatal piglets [56] .
The study by Olek showed that there was no statistically significant differences between the Lactobacillus plantarum DSM 9843 (LP299V) and placebo groups in the prevention of antibiotic-associated gastrointestinal symptoms in children and reduced the incidence of diarrhea [57] . The study about the use of fermented dairy drink containing probiotic Lactobacillus paracasei CNCM I-1518 [63] . Although it shown that in elderly orthogeriet-ric patients on antibiotic do not support the use of Probiotic containing Lactobacillus casei, Lactobacillus bulgaricus, and Streptococcus thermophiles (ACTIMEL) for reducing the incidence of Clostridium difficile associated diarrhoea (CDAD).
Regardless of these patients being at high risk for developing CDAD, failure to reveal a significant advantage makes this infection control strategy difficult to give good reason for [64] . Some studies have revealed that they give a helpful effect by production of antimicrobial molecules and promoting secretion of immunoglobulin IgA which are capable of inhibiting some intestinal pathogens 
Prevention and Management of Hypertension
Several animal and human studies have observed the association between the oral and gut microbiome with blood pressure [68] . The study confirmed a considerable reduction in microbial richness and multiplicity in the presence of hypertension. As well studies have confirmed a changed microbial composition and modified metabolite profiles, suggesting a role for microbial dysbiosis and microbial metabolites which including use of Lactobacillus species for hypertension treatment [66] [69] [70] . Some studies showed the effectiveness and safety of Lactobacillus species on the treatment of hypertension. As were ob- Oral administration of recombinant Lactobacillus plantarum NC8 considerably decreased systolic blood pressure, increased level of nitric oxide, as well as decreased levels of endothelin and AngII in plasma, heart, and kidney, representing the potential application of recombinant Lactobacillus plantarum in the treatment of hypertension [69] . In additional; an oral, genetically-modified strain of the probiotic Lactobacillus was used to treat rats with high blood pressure in the lungs, which resulted in improved heart contractility, reduced blood pressure, and reduced heart wall thickness. Also researchers genetically engineered strains of Lactobacillus species, to express and secrete Ang-(1-7), tested in an animal study and was effectively treat pulmonary hypertension [69] . Fermented whey from bovine milk with several Lactobacillus species to free antihypertensive peptides from whey, and found that Lactobacillus helvelticus fermented whey hydrolysates contained peptides which showed strong angiotensin 1-converting enzyme inhibition. These peptides, at least in part, contributed to the ACE inhibitor effect of the fermentate. Whey fermented with Lactobacillus brevis also contained a potent ACE inhibitor peptide [74] .
Prevention and Management of Respiratory Tract Disorders
The studies in the infant mice and immunocompromised-malnourished mice influenza viruses in a mouse mode and were seem to lower respiratory tract infections [29] [78] also see Table 1 . The study of the effect of a probiotic supplement on the incidence of upper respiratory tract infections [61] , and the metabolism of aromatic amino acids after exhaustive aerobic exercise in trained ath- 
Management of Chronic Constipation
Differentiations in the composition of the intestinal microbiota have been con- 
Prevention and Management of Hypercholesterolaemia

Enhancement of Anti-Inflammatory Response
Lactobacillus plantarum L9 and Lactobacillus acidophilus LA were shown to some studies that have significant inhibition of E. coli adhesion and cell internalization to the enterocyte monolayer surface as shown in 
Management of Lactose and Glucose Intolerance
Population for whom lactose acts like an osmotic, non-digestible carbohydrate for the reason that they have a low amount of intestinal lactase; Lactose intolerance is a problem for a large part of the world. The predigestion of lactose could decrease the symptoms related with lactose intolerance in vulnerable persons.
For the duration of fermentation of milk and yogurt having Lactobacillus acidophilus, generate lactase that hydrolyses lactose to galactose and glucose. Lactobacillus species probiotics have been revealed to improve lactose digestion and intolerance in some studies [100] . Glucose intolerance was to some extent pre- 
Prevention and Management of Cancer
Management of Diabetes and Obesity
Current review study revealed that construction of a recombinant strain of Lactobacillus gasseri, Lactobacillus paracasei elicits various health benefits through its antimicrobial activity, bacteriocin production, and immunomodulation of the innate and adaptive systems therefore had significantly reduced blood glucose levels and increased insulin levels [109] 
Management of Irritable Bowel Syndrome
The thoroughly assessment and a meta-analysis studies of the effect of Lactobacillus in treating the irritable bowel syndrome was found to be more effective with a significantly higher rate without any side effects. 
Prevention and Management of Fungus
Lactobacillus acidophilus DDS-1, Lactobacillus casei, Lactobacillus plantarum, Lactobacillus salivarius, Lactobacillus rhamnosus, and Lactobacillus brevis are acknowledged to inhibit the growth of Candida albicans by enhancing the immune system, reduce the candida overgrowth and by taking repeatedly prevents the reappearance of yeast infections in future [58] .
Prevention and Management of Vaginal Infections
Lactobacillus species are thought to be a valuable biomarker and agents that can 
Prevention and Management of Nematodes
One study assessed some aspect of the currently characterization of Lactobacillus strains belonging to Lactobacillus delbrueckii sub species bulgaricus and lactis demonstrated that L. delbrueckii subsp. bulgaricus in diet exerted advantageous effects on nematodes, both L. delbrueckii subsp. lactis strains affected lifespan and larval development of nematodes, galactose metabolic capabilities and L. delbrueckii subspecies bulgaricus strain confirmed promising probiotic features [52] . Treatment with Lactobacillus rhamnosus JB-1 strain significantly enhanced worm expulsion in resistant C57BL/6 mice, and this was associated with increases in goblet cell numbers, IL-10 levels, and epithelial cell proliferation [52] .
Prevention and Management of Allergy
One study assessed some aspect of the consequence of Lactobacillus reuteri in opposition to food allergy was examined in ovalbumin (OVA)-sensitized BALB/c mice study. It was demonstrated that Lactobacillus reuteri possesses anti-allergic activities by means of promoting tolerogenic immune responses, modulating enteric flora, as a result worsen profile of enteric flora, and attenuated allergic diarrhea was re-established by Lactobacillus reuteri also supplementing infant with Lactobacillus rhamnosus GG offered as management of cow milk allergy [123] .
Lactobacillus species as Recombinant Strain, Elicit Specific Mucosal and Systemic Immune Responses
Recombinant probiotics can act as a vaccine arming the host immune system to deal with pathogens. To develop a safe, effective, and convenient vaccine for the prevention of pathogenic, and metabolic problem require to construct recombi- 
Lactobacillus species as Mucosal Delivery Vectors for DNA Vaccines and Therapeutic Proteins
The approach of using live bacterial cells as means of transportations to deliver This review gave you knowledge to understand the immune system and recent developments in cloning and expression techniques as demonstrating and support the concern of using Lactobacillus strains, to develop novel therapeutic protein mucosal delivery vectors which should be tested now in human clinical trials.
Safety Concerns of Lactobacillus Strains
Our study was confirmed that there were no significant adverse events have been demonstrated in the experimental, clinical studies and other controlled trials of
Lactobacillus species strains because are not expected to degrade host tissue components for example Lactobacillus rhamnosus GG; it has been administered to children with chronic inflammatory disease, to adults with inflammatory bo-wel disease, and to patients with HIV. The administration of Lactobacillus johnsonii N6.2 did not modify the Comprehensive metabolic panel (CMP) or complete blood count (CBC) of participants this also important common safety [112] . Combinations of Lactobacillus rhamnosus or Lactobacillus paracasei with Bifidobacterium longum has been used safely from 2 months before delivery until the breastfed infant was 2 months and study of Lactobacillus Fermentum CECT5716 as prevention of mastitis in breastfeeding women [138] [139]. It is safe when taken by mouth appropriately many studies were orally administered;
Lactobacillus is also likely safe for women to use inside the vagina [122] . To prevent the reproduction of Lactobacillus species in the environment recombinant plasmids and chromosomally-modified bacterial strains can be controlled by the use of auxotrophic mutants. Lactobacillus has rarely caused disease in people with weakened immune systems and side effects are usually mild and mainly frequently include intestinal gas.
For these reasons, Lactobacillus species has been proven safe both invitro and invivo and are considered as suitable mucosal delivery vectors for heterologous antigens and can be used in clinical trials.
Discussion
Lactobacillus It was also shown that mixed Lactobacillus plantarum used as inhibition of Staphylococcus aureus by crude and fractionated extract from lactic acid bacteria IFN-γ/IL-4 ratio decreased appreciably from infection to recovery. The secretion of sIgA in the intestine of mice was significantly higher in the mixed Lactobacillus plantarum group than in the single lactic acid bacteria group. Treatment with mixed Lactobacillus strains increased the anti-inflammatory factor and the secretion of sIgA in the intestine of mice infected with Staphylococcus aureus and inhibited inflammation [45] [133] . Evaluation of Lactobacillus coryniformis CECT5711 strain as a coadjuvant in a vaccination process [16] .
Lactobacillus rhamnosus JB-1 strain modulates goblet cell biology and endorses parasite removal via an IL-10-mediated pathway and gives narrative approaching into probiotic effects on innate defense in nematode infection [52] . It [123] . Also Lactobacillus strains can improve health in the course of many mechanisms/means, to protect the host against potentially pathogenic species that populate the GIT of animals and humans. Lactobacilli strains, such as Lactobacillus acidophilus LA1, are able to prevent the colonization of the intestine by pathogenic bacteria, such as Salmonella typhimurium, Staphylococcus aureus, and Pseudomonas aeruginosa, by antagonistic elimination. Lactobacillus strains may protect the host from pathogen invasion by increasing the intestinal epithelial barrier. Some LAB microbe-associated molecular patterns (MAMPs) are able of working together with the Toll-like receptor-2 (TLR2), TLR6 and nod-like receptors [94] . Moreover Lactobacillus salivarius JTB07 and Lactobacillus reuteri JTB07 have been reported to upregulate the expression of IL-12, IL-8, IL-6, and IL-1, while Lactobacillus acidophilus JTB05 to upregulate the interferon-gamma expression level of their host cells [45] [159] [164] . Lactobacillus salivarius UCC 118 and Lactobacillus johnsonii LJ-1 were reported to enhance the IgA response and phagocytic activity in head-kidney leucocytes [165] . host. The mechanism of this improvement is thought to be caused by the consequence of the Lactobacillus strains because of the: total serum protein, globulin, interferon-gamma, prostaglandin E production, albumin, tumor necrosis factor, interleukin-1 (IL-1), interleukin-2 (IL-2), interleukin-4 (IL-4), interleukin-6 (IL-6), and lymphocytes proliferation.
Conclusion and Recommendation
This review has tried to study experimental and clinical studies that are provid- 
